Optimising the use of caesarean section (CS) is of global concern. Underuse leads to maternal and perinatal mortality and morbidity. Conversely, overuse of CS has not shown benefits and can create harm. Worldwide, the frequency of CS continues to increase, and interventions to reduce unnecessary CSs have shown little success. Identifying the underlying factors for the continuing increase in CS use could improve the efficacy of interventions. In this Series paper, we describe the factors for CS use that are associated with women, families, health professionals, and healthcare organisations and systems, and we examine behavioural, psychosocial, health system, and financial factors. We also outline the type and effects of interventions to reduce CS use that have been investigated. Clinical interventions, such as external cephalic version for breech delivery at term, vaginal breech delivery in appropriately selected women, and vaginal birth after CS, could reduce the frequency of CS use. Approaches such as labour companionship and midwife-led care have been associated with higher proportions of physiological births, safer outcomes, and lower health-care costs relative to control groups without these interventions, and with positive maternal experiences, in high-income countries. Such approaches need to be assessed in middle-income and low-income countries. Educational interventions for women should be complemented with meaningful dialogue with health professionals and effective emotional support for women and families. Investing in the training of health professionals, eliminating financial incentives for CS use, and reducing fear of litigation is fundamental. Safe, private, welcoming, and adequately resourced facilities are needed. At the country level, effective medical leadership is essential to ensure CS is used only when indicated. We conclude that interventions to reduce overuse must be multicomponent and locally tailored, addressing women's and health professionals' concerns, as well as health system and financial factors.
Introduction
There is no debate about the need to increase access to safe caesarean sections (CSs) where the procedure is underused. However, there is no evidence of a benefit at the population level of CS for women and babies who do not require the procedure, 1,2 and, as for any surgery, there are short-term and long-term risks to CS that have been outlined in the second paper of this Series on Optimising Caesarean Section Use. 3 Additionally, surgery overuse might constrain resources that could be used to address underuse. 4 Consensus among the scientific and medical communities about the optimal population-level frequency of CS has not been reached. 5 Even the intent to develop a global standard is contested in the scientific literature. However, there is an almost universal consensus that, in many settings, the current frequency of CS cannot be medically justified.
2,6-8 Underuse of CS has been a focus of medical literature, research, policy, and funding efforts for decades, since increasing access to CS is a priority to reduce maternal and perinatal mortality and morbidity. Overuse, however, is a more recent and less well understood phenomenon that can even coexist with underuse in many countries. 9 There might be the potential, therefore, to redistribute resources in such countries to address underuse. This paper is the third in a Series on Optimising Caesarean Section Use, 2,3 and we focus here on interven tions to reduce unnecessary CSs, which we define as CSs used in the absence of medical (including psychological) indications.
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We begin with an overview of the drivers of increasing CS use. We then examine the nature and effects of both clinical and non-clinical (behavioural, educational, and psychosocial) interventions that have been tested in studies specifically designed to safely reduce the use of births by CS. We discuss the degree to which these interventions target the underlying drivers and the mechanisms of their effect that might underpin successful reduction strategies. Finally, we propose research priorities for the future.
prefer a CS, in the absence of current or previous complications. 16, 17 A 2011 systematic review 16 on worldwide preferences reported an overall preference for CS of 15%, which decreased to 10% when women who previously had a CS were excluded.
For women who favour CS in the absence of medical indications, reasons include fear of labour pain (particularly where epidural analgesia is not accessible or affordable), [18] [19] [20] [21] [22] [23] [24] fear of pelvic floor damage and urinary incontinence, 25, 26 and fear of negative effects on their sexuality or sexual relationships. [26] [27] [28] Contrary to scientific evidence, most women who prefer CS perceive it to be safer for the baby and for themselves. [29] [30] [31] [32] Less commonly, women cite convenience as a reason, particularly in societies where women bear substantial work or family responsibilities 24, 29 or where they can have tubal ligation at the same time as their CS. 19, 26, 33 In some settings, there are perceived advantages for the child to be born on a date considered to be auspicious. 18, 24, 28, 34 Previous negative experiences of vaginal birth, including suboptimal quality of care and experiences of disrespect and abuse, also influence choice of CS birth in subsequent pregnancies. 23, [35] [36] [37] Contemporary society exposes pregnant women to a wide range of information about pregnancy and childbirth. [38] [39] [40] [41] The media has a growing influence on the decision by women to have an elective CS. 15, [41] [42] [43] Birth by elective CS tends to be presented as controllable, convenient, fashionable, and modern. 40 ) regarding caesarean section (CS) and targeted non-clinical interventions (ie, "cesarean section", "unnecessary cesarean", "operative or surgical", "natural childbirth", "patient education", "workshop" OR "program" OR "lesson" OR "class", "psychoeducation", "decision making", "audit" OR "feedback", "opinion leader", "second opinion", "midwife" OR "nurse" OR "obstetrician").
We analysed the titles, abstracts, and MEDLINE index terms of the studies included in the previous version of the review with text analysis tools (TerMine,Voyant Tools, and Yale MeSH Analyzer) to increase the specificity of the search terms. We applied no language limitations in the searches. We also searched reference lists of trials and related reviews, websites of relevant organisations, and contacted authors for additional articles. 
Key messages
• Optimising caesarean section (CS) use is of global concern. CS underuse leads to higher perinatal mortality and morbidity and should remain a global health priority • High frequency of CS use has not shown confirmed benefits, can be harmful and can commit resource use unnecessarily; therefore, to reach an optimum frequency of CS use around the world, overuse also needs to be addressed.
• Few clinical interventions have been tested in randomised trials with CS as a primary outcome; although labour induction at or near term could reduce the frequency of CS use, the side-effects, costs, and acceptability of routine labour induction with no medical indication for service users and providers have not been established. Trials that include continuous labour support show similar reductions in CS use to those of labour induction.
• Trials of non-clinical health-care interventions suggest that approaches that prioritise positive human relationships, promote respectful and collaborative multidisciplinary teamwork, and address clinicians' beliefs and attitudes and women's fear of labour pain and of poor quality of care, might be effective in reducing CS use or increasing physiological labour and birth. These approaches include labour companionship, midwife-led continuity of care, midwife-led units, antenatal education, and training and implementation of evidence-based guidelines at the point of care, along with mandatory second opinion and timely feedback to staff.
• Multifaceted (clinical and non-clinical) strategies are needed to reduce CS use and to increase physiological birth for healthy women and babies; these strategies must be scientifically tested, and tailored to local determinants (beliefs, norms, and behavioural factors that influence societal norms, women, health professionals, and health-care organisations).
• Further research is needed to evaluate the effect of CS overuse on resolving concomitant underuse.
suggest that the influence of fathers' preferences is related to convenience, previous negative experience of a partner's labour or birth, or previous experience of a partner having a CS.
Factors related to health professionals
Pregnant women tend to identify health providers as the most important influence on their decision about mode of birth. 24, 45, 46 By contrast, health providers report women's requests as an important reason for delivering babies with non-medically indicated CS. A study 7 that surveyed 1530 obstetricians in eight European countries found compliance with a hypo thetical woman's request for CS without medical indications to be lowest in Spain (15%) and highest in the UK (79%). Fear of litigation, employment in a university-affiliated hospital, and being male were factors associated with increased likelihood of an obstetrician agreeing to a woman's request to have a CS.
In many countries, legal malpractice lawsuits make providers vulnerable even if they deliver the best evidence-based care. 47 Contrary to scientific evidence, it is commonly believed that a CS is a protective procedure. 48, 49 Con sequently, practi tioners are more likely to be sued for complications during vaginal delivery than for unnecessary CS, even if there is no evidence of error. 47, 48 Being sued (even if unsuccessfully) can generate negative publicity, damage reputations and professional confidence, and destroy careers. [50] [51] [52] [53] This situation might result in health providers delivering a CS for professional protection, rather than to benefit the mother and the baby. 54 In some settings, most CS operations occur during working hours and during weekdays, particularly on Fridays. 55, 56 This finding suggests that the decision to use CS is sometimes made for convenience. In settings where obstetricians combine public and private work, scheduling elective CSs allows for private work to be reconciled with public duties. 34, 53, 57 Factors related to health-care systems, financial reimbursements, and organisational design and cultures
In many but not all settings, the frequency of CS births is higher in the private sector. 58 In Brazil, for example, 80-90% of all babies in the private sector are born by CS, compared with 30-40% in the public sector. 59, 60 In some settings, private maternity care sustains the finances for whole hospitals. If CSs can generate greater revenue than vaginal births, there are financial incentives to persuade women that a CS is the best delivery option for them selves and their baby. 57 Inexperience or inadequate skills in performing an assisted vaginal delivery have been associated with a greater frequency of CS use, 53 especially in settings where there is little training and supervision, and young physicians are afraid of showing signs of incompetency or of asking senior staff for support. 53 In many settings, young obstetricians have become experts in CS, but are losing confidence in undertaking vaginal assisted deliveries and breech deliveries. 61, 62 Women's experiences of poor-quality antenatal environments, equipment, interaction with health pro fessionals, and deliveries are associated with a mistrust in the system and staff. This mistrust can trigger a decision to undergo a CS to avoid anticipated poor-quality labour and birth care. 24, 37 In some low-resource settings, the frequent use of CS in tertiary hospitals has been attributed to unskilled primary-care professionals, who delay referral because they do not detect danger signs. The transferred woman arrives late and in a critical condition and an emergency CS is the only solution. 53 A schematic representation of the clinical (eg, presentation, number of fetuses, and previous CS) and non-clinical factors that affect the frequency of CS births is also shown in the figure. 64, 65 The non-clinical factors are represented in the three outer rings, whereas the clinical factors are represented at the center, according to the Robson classification. The figure is intended to visually represent the layers of complexity of the factors involved.
Interventions to reduce unnecessary caesareans
Interventions to reduce unnecessary CSs can be broadly conceptualised as clinical and non-clinical, although there is overlap between the two. Clinical interventions tend to target a specific clinical practice for an individual woman (eg, vaginal birth after CS [VBAC]). Such interventions might only slightly reduce CS use because CS for clinical indications represents a shrinking proportion of the overall increasing use of this operation, as reported in the first paper in this Series.
2 Non-clinical interventions address one or more aspects of the design and delivery of the system of care and are often multifactorial. WHO has issued guidelines 66, 67 on antenatal and intrapartum care, which include recommendations on some of the clinical interventions that reduce CS use and improve other outcomes for mothers and babies. We next summarise the clinical interventions to reduce overuse of CS, and we provide a more indepth analysis of non-clinical interventions, based on the 2018 WHO recommendations.
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Clinical interventions
Only two clinical interventions for healthy women and babies with no complications have been tested in randomised controlled trials, which have had a primary outcome of intrapartum CS; these trials tested the effectiveness of routine induction of labour at or near term 69 and active management of labour. [70] [71] [72] The routine induction trials either found no difference in the frequency of CS use 69 or reduced its use. [70] [71] [72] The latest Cochrane review 73 on this topic did not have mode of birth as a primary outcome, but did show a reduction in CS use overall, as did the recently completed ARRIVE trial 74 of over 6000 low-risk primigravid women who were randomly allocated to groups at or around 39 weeks' gestation (relative risk [RR] 0·84, 95% CI 0·76-0·93). However, induction of labour might result in other complications during delivery such as increased frequency of instrumental birth. [70] [71] [72] Additionally, women's views and experiences on labour and birth in the context of these trials are rarely reported in studies. Furthermore, re cruitment to these trials was poor (ie, the proportion of approached eligible women who agreed to participate was low); for example, only about a third of eligible women agreed to participate in a randomised controlled trial assigning primigravid women aged 35 years or older to labour induction at 39 weeks or to expectant management, 69 and only 25% of those who were eligible agreed to take part in the ARRIVE trial. 75 This poor recruitment raises questions about women's willingness to undergo labour induction and, consequently, about the generalisability of the findings.
The latest Cochrane review 76 of active management of labour (ie, strict diagnosis of labour, routine amniotomy, oxytocin for slow progress, and one-to-one support in labour) showed no significant difference in the frequency of CS use between women at low-risk who received a predefined package of care (ie, active management) and women receiving routine care. However, when the authors excluded one low-quality study, the results showed a significant reduction in frequency of CS use (RR 0·77, 95% CI 0·63-0·94). It has been suggested that one-to-one support could be the primary mechanism affecting the frequency of CS use. 76 This hypothesis is strengthened by the latest Cochrane review 77 of continuous labour support, which found that the frequency of CS use is reduced when this intervention is used relative to when it is not used (0·75, 0·64-0·88), although CS was measured as a secondary outcome.
Although external cephalic version is used to reduce CS in breech presentation, it does not appear to do so in trial conditions. 78, 79 CS use for breech presentation increased to almost 100% in many settings, after the publication of the results of the Term Breech Trial, 78, 80 but the authors of the 2-year trial follow-up noted that ''planned caesarean delivery is not associated with a reduction in risk of death or neurodevelopmental delay in children at 2 years of age''. 81 Some centres are now offering carefully screened women the option of trying for a vaginal breech birth, with generally good outcomes. 82 Women with a previous CS who have no complications in a subsequent pregnancy are often offered a trial of labour with a view to achieving VBAC. The only trial of VBAC 83, 84 in the relevant Cochrane review 85 includes data for mode of birth for only 22 women, with no significant difference in CS frequency. A large European trial 86 of this approach is due to report soon. The influence of medical opinion leaders might increase the use of VBAC and, consequently, reduce CS use. 87 Despite the scarce trial evidence on mode of birth, both external cephalic version and VBAC are part of usual clinical practice in many settings. 88, 89 Apart from studies with a primary outcome of reducing CS use, randomised trial evidence suggests that limiting the cascade of interventions that women and babies are sometimes exposed to can increase the frequency of spontaneous vaginal birth. 90 This outcome could be achieved by midwifery-led continuity of care, 91 by planning labour in birth centres (in settings where there is access to rapid transfer), by use of intermittent auscultation rather than electronic fetal monitoring, 92 and by offering continuous labour support. 77 The evidence considered in the context of the drivers that we have discussed suggests that meaningful reductions in CS use cannot be achieved by clinical interventions alone. Non-clinical interventions are more likely to address behavioural and psychosocial drivers.
Non-clinical interventions
Acknowledging that there is no clear division between clinical and non-clinical interventions, we defined nonclinical interventions as those that are applied independently of a clinical encounter between a specific health-care provider and a particular service user. 68 63 VBAC=vaginal birth after caesarean section. studies), and three qualitative evidence syntheses (including Kingdon et al, unpublished) 45,93 on women's and providers' views, values, beliefs, and perceptions about CS, and factors related to health-care organisations, facilities, and systems (collectively, 49 studies reported in 52 papers). We next present a summary of the findings of these reviews.
Interventions targeted at women, families and communities
Fear, concerns about safety, convenience, misinformation, and wider society or peer-group norms are all relevant factors in decision making about mode of birth for women and their families. The efficacy evidence for interventions in this area is derived from 12 randomised controlled trials, which all compared specific education, support programmes, and birth preparation classes with usual practices, and mostly addressed knowledge, anxiety, and fear. 12 Three interventions (appendix), which were tested in small studies with fewer than 200 par ticipants each, reduced the proportion of births by CS; these interventions included a nurse-led applied relaxation training programme (Iran), 94 a psychosocial couple-based prevention programme (USA), 95 and a child birth training workshop (Iran). 96 In addition, one Finnish study 97 of 371 women with fear of childbirth reported no significant effect of psychoeducation on the overall frequency of CS use but a 33% increase in spontaneous vaginal births. All were low-quality, singlesite studies.
Three studies [98] [99] [100] assessed different formats of educational intervention in women with a previous CS; these studies used role play education versus lectures in nulliparous women (Iran), 98 interactive decision aids versus educational brochures (USA), 99 and individualised prenatal education and support versus written information pamphlets (Canada). 100 None of these three studies showed significant differences between formats in frequency of CS or VBAC use. 12 A qualitative evidence synthesis, 45 which was based on 12 studies published between 2001 and 2016, in Australia, Brazil, Canada, Norway, Taiwan, the UK, and the USA, mainly in urban settings, was undertaken. The studies enrolled both highly motivated women who expressed an intense desire for engagement and women who wanted the provider to make the relevant decisions. Across all groups, pregnant women welcomed edu cational interventions. Most reported that new knowledge could be empowering and inform more meaningful dialogue with providers, provided that the content and format did not provoke anxiety. Most women in the study were said to welcome online and digital information, but many still wanted printed copies to reflect on and to revisit with family and friends. 101 Face-to-face dialogue with health professionals was reported by most women to be a strong influence on decisions about birth mode, especially when clinicians recognised childbirth as an emotional experience, rather than just a clinical process. Frustration and mistrust resulted when women felt they were not listened to or that advice provided was inconsistent. 45 
Interventions targeted at health professionals
Concerns about litigation, organisational and peer group norms, financial benefits, and convenience are drivers of health professional use of CS. Interventions directed at health professionals to optimise CS use have included educational packages to improve adherence to evidence-based clinical practice, second-opinion policies, audit and feedback, and peer-review of CS indications. 12 Two interventions slightly reduced CS use with high-certainty evidence (appendix): implementation of evidence-based guidelines combined with structured, mandatory second opinion (sites in Argentina, Brazil, Cuba, Guatemala, and Mexico) 102 and implementation of evidence-based guidelines combined with CS audits and timely feedback (several sites in Canada). 103 A qualitative evidence synthesis of health professionals' views and experiences of non-clinical interventions to reduce unnecessary CSs included 17 studies (2005-17) from 17 countries (Australia, Canada, China, Ethiopia, Finland, Germany, Iran, Ireland, Italy, Kenya, the Netherlands, Nicaragua, Sweden, Tanzania, Uganda, the UK, and the USA), in both rural and urban settings (Kingdon et al, unpublished) . The findings here showed that health professionals' beliefs about birth (on a continuum from considering it a normal physiological process to inherently pathological) informed both their knowledge about what constitutes necessary and unnecessary CS and the importance they attached to reducing overuse. Some obstetric residents reported a need for improved communication among members of staff, although some feared that seeking a second opinion could negatively affect their clinical credibility and career. Some professionals were opposed to secondopinion policies because of consequent difficulties in establishing medical and legal responsibilities. A few professionals reported that they welcomed guidelines as providing a defendable basis for their practice (rather than as a basis for good practice per se), whereas others resisted guideline-directed practice, believing that they already only intervened when necessary.
Responses to interventions such as audit and feedback were influenced by fear of blame and recrimination, the value attached to personal financial reward, preference for CS as an efficient birth method that can be scheduled, and beliefs about women (including professionals' perceptions of women's preparedness to give birth vaginally, lack of antenatal education, sedentary lifestyles, and increasing prevalence of obesity). Doubts about local validity of guidelines, difficulty of keeping them up-todate, and scarcity of resources hindered implementation of guidelines. In European settings, health professionals were reported to feel that interventions targeted at See Online for appendix overuse were most acceptable where this vision was shared within and between multidisciplinary groups, and when they felt supported by colleagues and opinion leaders.
Interventions targeted at health-care organisations, facilities, and systems
The drivers for CS at the systems level included financing and care-provision models, system integration, and environmental and resourcing conditions. Interventions at this level to reduce the prevalence of CS births include changes in organisational culture, insurance reforms, external peer review, legislative policy to limit legal liability in case of litigation, facility staffing models, specific goals for frequency of CS use, and targeted financial strategies. 12 Three studies [104] [105] [106] testing such interventions were identified (appendix). 68 A single-site study 104 in the USA tested a change in the model of care: privately insured women were switched from a physicians' private-practice approach to a model of care provided primarily by midwives which had 24-h in-house obstetrician back-up without other competing clinical duties. This intervention led to a significant decrease in the frequency of primary CS and an increase in the frequency of VBACs. The other two studies 105, 106 assessed financial incentives for health professionals, but they were of low quality (uncertain evidence). In one hospital in the USA, equalising physician fees for vaginal and CS delivery showed no significant reduction in the frequency of CS use. 105 In Taiwan, the National Health Insurance scheme increased the fee for a vaginal birth to the cost of CS, with no significant effect on CS frequency. 106 A qualitative evidence synthesis of organisations, facilities, and system-level interventions 93 included 25 studies (1993-2016) from 17 countries (nine from Europe or North America, five from Africa, four from Latin America, three from China, two from Iran, one from Bangladesh, and one from Lebanon), in rural and urban settings. Some participants worked in settings where the organisational culture endorsed maternal requests for CS, or where the quality of care was believed to be compromised by reductions in CS use. In other settings, reducing the frequency of CS use was said to enhance overall quality of care. These attitudes influenced whether changes in the physical birth environment (such as increased space to allow the presence of a labour-support companion and improved facility resources and ambient conditions) to encourage labour and vaginal birth were properly maintained or not, and whether any change implemented to reduce the frequency of CS use was followed or ignored by staff.
There was a consistent message across studies and countries that the birth environment was affected by both the physical structures (eg, availability of individual or shared labour rooms, bathroom access, state of repair of the facilities) and resources of the health facility and the quality of relationships between professionals and stakeholders (ie, patients as well as higher level institutions such as health-facility management, or local and national governments), which are all elements that contribute to the organisational ethos. In Iran, Lebanon, and Nicaragua, substandard conditions in maternity care were reported as major barriers to reducing unnecessary CSs. Crucially, the balance of power between doctors, midwives, nurses, other maternity care providers, and childbearing women strongly influenced the willing ness of each party to engage or not in the improvement of the organisational ethos. Res pectful multidisciplinary teamwork and communication seemed to be fundamental to promoting efforts to reduce CS use.
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Mechanisms of effect Strategies for successful implementation of interventions
The data we have presented suggest that few interventions (clinical or non-clinical) are targeted to the several drivers of high CS use and their interactions (Kingdon et al,  unpublished) , 45, 68, 93 which are complex, dynamic, and partly context-specific. Conse quently, few of these interventions have been effective in reducing the frequency of un necessary CSs.
8, 12 For example, addressing preparedness and knowledge of pregnant women while ignoring healthcare providers' demand for skill development and training or for more pro-vaginal birth malpractice policies that would create a safer environment for doctors who provide evidence-based care is unlikely to reduce the number of births by CS.
Additionally, the interactions between factors might require continuous adaptations and changes. For example, the establishment of positive reputation and respectful relationships between different cadres or between providers, pregnant women, and communities need time, effective communication, and understanding. Incremental adaptations are more likely to yield sustainable results than artificially imposed drastic changes in already tense environments.
Interventions for women should provide a sense of empowerment. They need to be implemented in conjunction with meaningful dialogue with health professionals and with those who set maternity care norms in local communities. These interventions should include recognition of previous experience of birth, consider short-term and long-term effects of CS on women and children, and provide effective emotional support.
Professional norms, beliefs, and values that influence local day-to-day decision making in clinical practice tend to operate independently of-and sometimes despitethe known evidence base. Some services that have safely reduced CS use as part of an overall programme of goodquality care are characterised by mutually respectful multidisciplinary teamwork where all staff groups are genuinely working to optimise positive and safe childbirth.
Barriers to effective collabo ration and communication need to be removed to increase the chances of successfully reducing CS frequency. Appropriate management of the change process (eg, changes in work patterns, workloads, skills, and professional ethos that some new approaches require) is also crucial.
The importance of effective, tailored, and continuous professional education, training, and support cannot be overstated. Staff need to have and maintain the necessary skills to provide flexible support for individual women in their pursuit of safe vaginal birth. Along with continuous quality improvement, staff must also be trained to make good decisions about when interventions are needed. These requirements are essential to reduce fear of litigation.
Health systems are the structure that either supports or undermines clinical and professional efforts for change. The overall organisational ethos is important and must be understood and addressed. The creation of safe, private, welcoming, and adequately resourced labour and birth environments that promote relaxation and a sense of support for women and health profes sionals is essential.
Notably, the first step for success is local recognition of the problem. Changes externally imposed on facilities and professionals are a recipe for failure. Participatory approaches are more likely to be effective. At both the country and the facility level, strong and responsive leadership and authentic sustainable commitment to reduce unnecessary CSs are crucial. The reduction of overuse requires a change in organisational mentality and needs high visibility. Bringing this issue to the attention of the public requires production and distribution of printed, audio-visual, and virtual material and social and mass media coverage.
Implementing change effectively
Although all the factors discussed in this Series paper are essential, their number can seem overwhelming (figure). Implementation and improvement science offers a range of theories to operationalise effective interventions. [107] [108] [109] Successful initiatives for complex health systems have used participatory methods and action-led processes to introduce auditing and cycles of change during the intervention process. 110, 111 These implementation mechanisms allow for more flexible designs to remove local barriers and integrate mediators, while incorporating population-level evidence. These strategies also help overcome the sense of helplessness that can arise when faced with the apparent complexity of insufficient human resources or materials, suboptimal communication, toxic power relations, perverse financial incentives, and adverse professional and societal norms. In contrast to simple, linear, top-down interventions that demand fidelity to very specific components, participatory approaches and subsequent adapted actions have the ability to pinpoint where change is possible in the local system and to adopt several interventions to address all the locally relevant blocking factors. [109] [110] [111] Indeed, evidence from specific sites and regions in China suggests that using multilevel interventions, such as change in government policy, financial incentives, local benchmarking, education of staff and of service users, provision of doula support, and access to pain relief can limit the increase in CS use.
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Future research priorities
With some exceptions, interventions tested thus far to reduce unnecessary CSs have been single faceted, targeted to one group (eg, women or health-care providers), tested in a single site or country with a relatively small number of participants, and have provided low-quality or very low-quality evidence. Women's views and experiences were often not included, and medium-term and long-term follow-up was not done. Studies have rarely considered the qualitative evidence of what might work for a particular barrier or facilitator. Future interventions are unlikely to be effective if they repeat these errors. Consideration of the local context, culture, norms, practice, and pre-existing initiatives is essential not only for the optimal design of the intervention and its components but also as a means to mediate negotiation and overcome resistance to change. [114] [115] [116] Supportive models of care, including labour companionship, 77 midwife-led continuity of care, 91 and midwife-led units, 117 are promising approaches. They tend to prioritise positive human relationships and to optimise physiological labour and birth for healthy women and babies. In trials in high-income countries, these models have also been associated with safe outcomes, lower health-care costs, and positive maternal experiences for both healthy women and babies and those with compli cations, relative to control groups without these inter ventions. The feasibility and applicability of such approaches now need to be assessed in middle-income and low-income countries.
Research is also needed to evaluate the effect of overuse of CS on resolving concomitant underuse. Promising ideas that could solve both overuse and underuse, but that require more research, include methods to change organisational ethos and culture; ways to maximise respectful intraprofessional and interprofessional team work and relationships between providers and women; financial interventions that could involve physicians individually, but also hospitals or whole systems; maintenance of reimbursement costs for vaginal delivery close to those for CS or higher; establishment of targets for the frequency of CS use at a facility level; and public dissemination of CS use by hospital. 114, 115, [118] [119] [120] All proposals to otimise the use of CS involve complex interventions, which are challenging to develop, evaluate, document, and reproduce and are subject to more variation than interventions that involve drug administration. 114, 121 Many complex interventions are implemented in contexts that prioritise action over generation of evidence. 109, 115, 118, 122 In general, future research in this area should be based on well designed participatory and action-focused studies that combine the rigour of research and the flexibility needed to optimise complex multifaceted interven tions. 109, 110 Proper evaluation of the effectiveness of any intervention before widescale implemen tation takes place is crucial. Additionally, new interven tions need to be designed and tested on the basis of the drivers for higher or lower use of CS identified in the qualitative data that we have presented.
Among the few studies that exist in this area, even fewer are based in low-income countries, although these countries are also showing increasing numbers of unnecessary births by CS in parallel with underuse.
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Future studies should also address drivers and interventions relevant to these countries, where inequities in the use of CS are more prevalent and detrimental effects are higher.
Conclusions
Although there is almost universal consensus that current CS use has transgressed reasonable justification of need, effective interventions to optimise the frequency of births by CS by increasing use in settings with underuse and reducing overuse in areas where this is a key problem have proven elusive. The poor effect of these interventions in optimising the frequency of CS use might be due to the complexity of the factors that drive underuse and overuse of CS worldwide and to the prevalent approach in research to focus on single interventions that target only one driver. Given the issues discussed in this paper, addressing overuse is crucial to optimising the experiences and outcomes of maternity care. New multicomponent interventions that can be tailored to local contexts and drivers should be devised to address the concerns of women and health professionals and the limitations of health systems.
A CS is not a standalone event and it is not intrinsically an adverse outcome. Indeed, reducing the frequency of CS use to less than a safe threshold value, or replacing it with badly performed instrumental birth, is more likely to cause harm than good. However, most healthy women would prefer to labour and give birth physiologically if possible 16 and this outcome is most likely to be associated, as outlined in the second paper 3 of this three-part Series, with optimal wellbeing for both mother and baby in the short and longer term, and is more sustainable for health-care systems. Qualitative and efficacy data suggest that interventions that prioritise positive human relationships, promote respectful and collaborative multidisciplinary teamwork, and address clinicians' beliefs and attitudes and women's fear of labour pain and of poor quality of care, might be effective in reducing unnecessary CS use and safely increasing physiological labour and birth. These interventions include labour companionship, midwife-led continuity of care, midwife-led units, antenatal education, training, and implementation of evidence-based guidelines at the point of care, along with mandatory second opinion and timely feedback to staff.
Comparing CS use in a standardised, meaningful, and action-oriented manner (such as with the Robson groups criteria) is crucial. 64, 123 Where overuse is identified, the issue should be brought to the attention of the public, and should be high on the political agendas of countries with disproportionately frequent use of CS, especially where this occurs in parallel with underuse of CS for some population groups. Reduction strategies require interventions that take account of the drivers identified in this paper and that recognise the need to influence change in the beliefs and attitudes of providers, service users, and societies.
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